Safety, tolerability and biological effects of long-term metronomic administration of non-cytotoxic anti-angiogenic agents.
alpha-Interferon, thalidomide and celecoxib inhibit tumour angiogenesis by differing mechanisms. In a randomized phase II trial to assess tolerability and safety, we assigned patients with advanced slow-growing solid tumours to 1 of 6 two- or three-drug combinations: alpha-interferon 0.5 million IU b.i.d., thalidomide (100 mg b.i.d. reduced to 100 mg daily), or celecoxib (400 mg daily reduced to 200 mg). Circulating endothelial cells and progenitors (CECs, CEPs) and vascular endothelial growth factor were also studied. From January 2002 to September 2005, 62 patients were enrolled. Four months after initiating treatment, 3 (4%) had partial response, 40 (64%) had stable disease and 19 (30%) had disease progression. Median duration of clinical benefit (partial response/stable disease) was 11.3 months. Patients receiving a third drug had significantly less stable disease plus partial response (chi(2) test, p = 0.002) than those receiving two drugs. The treatments were generally well tolerated, but neurotoxicity (G3 lethargy) occurred in 6 patients. Baseline CEPs were lower (p = 0.004) in patients with clinical benefit at 6 months than those without benefit. After 2 months of treatment CECs were lower than at baseline (p = 0.018) in patients without clinical benefit, and CEPs were higher than at baseline (p = 0.003) in patients with benefit. In pretreated patients with advanced slow-growing solid tumours, long-term metronomic administration of two-drug combinations of alpha-interferon, thalidomide or celecoxib was well tolerated and had antitumour activity. Low baseline CEPs in patients with subsequent clinical benefit suggest that CEC count may identify patients likely to benefit from long-term metronomic anti-angiogenic treatment.